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Cover crops are temporary or seasonal vegetative
covers grown to protect and improve soil quality,
conserve water, enhance pest suppression and promote
biological diversity. Despite their numerous benefits,
many agricultural sectors have been reluctant to
integrate them into crop production systems. In a
survey of 3,500 midwestern U. S. farmers, only 18%
of respondents reported using cover crops, even though
most believed that doing so would increase soil organic
matter and reduce erosion (Singer et al. 2007). In a
survey of central California tomato and safflower
farmers, only 28% acknowledged planting cover crops
despite an understanding of their benefits to soil quality
(Ridgely and Van Horn 1995). Similarly, Florida
vegetable farmers dependent upon methyl bromide
soil fumigation have been reluctant to plant pest-
suppressive cover crops despite knowledge of their
beneficial effects (personal observation). For most
farmers, the agronomic and pest management bene-
fits of cover crops do not outweigh the cost and time
required to plant and manage them. Improved soil
fertility and pest suppression can be achieved using
less expensive but easier to manage inputs such as
fertilizer and pesticides. Failure to achieve wide-
spread acceptance is due in part to differences in the
goals of the cover crops (and the research programs
that develop them) and the farmers who plant them.
In most cases the cover crops were selected,
evaluated and promoted to achieve the goals of
improving soil fertility or pest suppression. However,
for many farmers their principal goal is to maintain or
increase the profitability of their crop production
systems.

Integrating multiple economic, environmental, and
social goals into the design of agricultural crop
production systems is a key feature of an ecological
or total systems approach to pest management (Levins
1986; Lewis et al. 1997). These approaches to pest
management operate under the premise that biological
and microbiological communities indigenous to
agroecosystems can function to limit pest outbreaks
through self-regulating, ecological feedback mecha-
nisms. For example, the general and specific suppres-
sion of soilborne plant diseases via substrate or host
plant mediated stimulation of native microbial com-
munities (Cotxarrera et al. 2002; Mazzola 2004;
McSpadden-Gardener 2007; Rotenberg et al. 2007;
Van Os and van Ginkel 2001). These naturally occurring
mechanisms are promoted through the judicious use

of locally available resources and land management
practices. Ecological or total systems approaches to
pest management are also compatible with organic
and sustainable approaches to crop production.
Unfortunately, as in the case of cover crops, farmers
are often reluctant to invest the extra time and money
needed to establish beneficial biological communities
through additional crop management practices.

Can sustainable pest management be achieved
through self regulating feedback mechanisms? An
example taken from a wet-rice farming region on the
Indonesian island of Bali provides evidence that it is
achievable, albeit even if arrived at serendipitously. In
this 97,337 hectare region, farmers must synchronize
their planting and irrigation schedules by subregion to
ensure the adequate availability of water resources
(Lansing et al. 1998). The synchronized planting
schedules also function to suppress the growth and
dispersal of rice pests including rats, insects and
insect-vectored plant diseases (Aryawan et al. 1993).
Over time, the mutually compatible goals of crop
production and pest management facilitated the
functional system dependent selection and ecological
feedback regulation of pest outbreaks within the
region (Lansing et al. 1998).

To facilitate incorporation of pest management
goals into the design of crop production systems,
several suggestions are offered. Inclusion of farmers,
production specialists and researchers from disci-
plines unrelated to pest management at the initiation
of research programs is necessary to ensure a mutual
understanding of each participant’s concerns. From this
starting point multiple goals that are mutually compatible
can be incorporated into the research and development of
cropping systems. In turn, funding agencies and grant
review panels should recognize the advantages of this
approach to building multidisciplinary projects and
reward such efforts.

Support for long-term, high risk ecosystems-based
research should be encouraged as pest populations are
often regulated by complex interactions involving
environmental and edaphic factors, biological and
microbial communities, and plant hosts. A further
understanding of ecological theories such as diversity/
stability relationships coupled with continued scientific
efforts to link microbial community structure to
ecosystem function and crop management practices is
needed to develop and promote the desired biological
balance in agroecosystems.
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Cover crops and their lack of adoption provide an
interesting case study for the integration of pest
management goals into commercial cropping systems.
The surveys mentioned previously established that
costs and time required to plant and manage cover
crops limit their application. To offset those input
costs, the generation of a direct source of income
from their cultivation (i.e., an economic goal) should
be added to improved soil fertility and pest manage-
ment (i.e., environmental goals) as the cover crops are
selected and evaluated. Newly emerging issues that
will impact the long-term success of crop production
enterprises should also be addressed when selecting
and evaluating cover crops. For example, the increased
energy demands and environmental regulations being
imposed upon farming operations. Consideration of a
cover crop’s ability to sequester carbon and provide a
source of biofuel feedstock that does not compete
directly with food production can address those
emerging issues when added to the selection and
evaluation criteria. This approach of using cover crops
to achieve multiple goals is one way to incorporate pest
management into the design of multiple goal-oriented
cropping systems.
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